Abstract: An equity-mapping analysis of access to park space enjoyed by children and youth in Los Angeles (LA), and by residents according to their race, ethnicity, and socioeconomic status finds that low-income and concentrated poverty areas as well as neighborhoods dominated by Latinos, African Americans, and Asian-Pacific Islanders, have dramatically lower levels of access to park resources than White-dominated areas of the city. Further, a mapping of park-bond funding allocations by location reveals that funding patterns often exacerbate rather than ameliorate existing inequalities in park and open-space resource distributions. Given the lack of large parcels for park acquisition, these results indicate that creative strategies for providing open space-such as utilizing vacant lots, alleys, underutilized school sites, public or utility-owned property, unnecessarily wide streets, and abandoned riverbeds-will be required in the city's older neighborhoods to redress existing inequities in access to parks.
INTRODUCTION
Parks and open space are fundamental to the livability of cities and their neighborhoods, and are often key to economic development (Garvin, 2000; Crompton, 2001a) . But in many U.S. cities, there exists a widely perceived deficit of parkland. This is especially true in older neighborhoods and communities of color, compared with newer suburbs (Harnick, 2000) . Such geographical unevenness in the distribution of amenities is increasingly recognized-both by urban geographers and urban residents-as an important indicator of environmental injustice, rooted in past histories of racial oppression and discriminatory service delivery patterns of local government. This recognition has stimulated detailed geographical analyses-sometimes known as "equity mapping" (Talen, 1998) -as well as urban social movements dedicated to improving access to parks and open space that so profoundly influence the character of everyday urban life and experience.
In Los Angeles (LA), the challenge of equity in access to parks and open space is severe. The problem involves not only inequality of access across subgroups of the allocated, and to what sorts of purposes-improvements to existing parks, other sorts of recreational facilities, or new park development?
Our research addresses these fundamental questions. Through a geospatial analysis of both existing and Proposition K-funded park and open space resources in Los Angeles, along with an equity mapping exercise, we found fundamental patterns of inequality in the distribution of this vital aspect of urban livability. The analysis also revealed that applicants across the city are not uniformly successful in attracting Proposition K funding, and moreover, that Proposition K funding patterns often exacerbate rather than ameliorate existing inequalities in park and open space resource distributions in the City of Los Angeles.
In the next section of the paper, we consider the emergence of urban parks as an environmental justice issue, particularly in Los Angeles, and the challenge of providing additional park and open space resources in the context of public sector fiscal austerity characteristic of all large cities in California in the post-Proposition-13 era. We then lay out our methods of empirical analysis, which rely on GIS and related geostatistical techniques. The following two sections report findings on equity in park accessibility, and Proposition K bond funding allocations, respectively. We conclude with a summary of the study's results and policy implications that suggest the need for a new paradigm for thinking about urban parks and open space in dense metropolitan regions.
ENVIRONMENTAL JUSTICE, URBAN PARKS, AND PARK FUNDING IN LOS ANGELES
During the last decade, environmental racism-the disproportionate exposure of people of color to environmental hazards, as well as their exclusion from benefits associated with environmental amenities-gained broad political and social attention (Albrecht, 1995) , stimulating the development of a powerful social movement focused on environmental justice. As a result, since 1994, when then-President Clinton signed Executive Order 12898, all federal land management agencies were mandated to consider environmental justice in their decision-making (Tarrant and Cordell, 1999) .
Nowhere, perhaps, have issues of environmental justice been more salient than in Los Angeles. Historically, LA's low-income people and communities of color faced not only economic discrimination and social marginalization, but also environmental racism. For example, in the early years of the 20th century, on the east side of Los Angeles, industrialization prompted growth in the area (Boone and Modarres, 1998) . As more factories were being built, a greater need for low-wage manufacturing workers arose. While it remains unclear if historically the factories arose as a result of proximity of cheap labor or whether laborers sought homes close to new factories (Pulido et al., 1996) , there is evidence that communities of color-which are typically weak politically-are preferred sites for certain types of polluting facilities such as toxic storage and disposal facilities . Also, some cities deliberately created housing for minority workers in close proximity to industrial facilities. For instance, in 1912 the City of Torrance was developing into an industrial area. In the process of building industrial plants, an area situated downwind from the pollutants pouring daily from chimneys was designated by the city as the living area for the workers and their families, who were predominantly Latino (Pulido et al., 1996) . Not surprisingly, people of color are currently more likely to be exposed to environmental hazards in Los Angeles and face higher rates of lifetime cancer risk (Sadd et al., 1999; Morello-Frosch et al., 2001) .
Parks as an Environmental Justice Issue
Because of the wider problems of social polarization, environmental justice issues related to amenities (rather then environmental hazards) have also been both a historical and modern concern. Perhaps most significant in this regard has been the question of the provision of parks and recreation. At the turn of the century, urban parks were widely deemed to be representations of nature that would promote a better society by combating such social problems as poverty, crime, and poor health, and by providing major benefits such as better public health, social prosperity, social coherence, and democratic equality (Young, 1995) . Today, many of these same reasons for building parks are offered to justify parkland acquisition and facility construction. In addition, research reveals that outdoor play is critical to younger children's social and cognitive development (Hart, 1979; Proshanski et al., 1983; Nahban and Trimble, 1994) , while for older children and youth, park-based activities have been shown as vital alternatives to passive pastimes such as computer games and television, as well as juvenile delinquency (Burgess et al., 1988) .
However, in Los Angeles, low-income and minority areas have endured a history of undesirable land uses, especially industrial installations with their attendant pollution of air, water, and soil. For example, the City of Los Angeles's 1904 zoning code, the first in the nation, protected the affluent, predominantly Anglo Westside from such industrial uses. Higher-density housing, commercial, and industrial activities were allowed to locate by right in the city's eastern and southern areas in which lower-income workers, including people of color, were concentrated (Weiss, 1987) . Public parks, as well as other urban services were, however, disproportionately allocated to other parts of town.
Past discrimination in housing and employment, ongoing environmental racism in the siting of industrial and other polluting facilities, and inequitable distribution of urban services, mean that low-income households and communities of color in Los Angeles are apt to be relegated to "park-poor" neighborhoods, while wealthier districts are more likely to boast plentiful parks and greenbelts provided by public funding. Since more parks and greenspace translate into higher property values (Diamond, 1980; Crompton, 2001b) , this inequality translates into growing wealth disparities.
On an everyday basis, however, children and youth relegated to concrete sidewalks for playgrounds are arguably the greatest victims of this type of environmental injustice. This deficit in parklands is particularly problematic for older, high-density, low-income communities where children tend to utilize park resources more intensively than kids in newer, suburban areas where most housing units have gardens and there are more recreational opportunities in the environment (Loukaitou-Sideris, 1995) . Therefore, not surprisingly, the issue of parks and recreation is commonly cited as one of the most critical among residents of the city's low-income communities of color.
Funding for LA's Urban Parks and Recreation Facilities
At the end of World War II the park system in U.S. cities, including Los Angeles, had been largely laid out and established (Young, 1995) . As the population grew, so did the demand for and the price of land. This made land acquisition difficult, especially for non-tax-generating land uses such as open space. With increasing suburbanization during the 1950s through 1970s, and the concomitant decline in the property tax base of most central cities, spending on parks was drastically cut, and few communities were willing to raise taxes for the park system (Garvin and Berens, 1998) .
In California, Proposition 13 and ensuing tax limitations exacerbated this situation. These measures centralized fiscal resources at the state level, reduced local funding levels and flexibility, made voter approval for local tax increases far more difficult to obtain, and created incentives for sales-tax generating commercial land uses, to the detriment of housing, employment centers, and most certainly public open space (Sokolow, 1998) . Thus, in the early 1980s, the City of Los Angeles was forced to close 24 recreation 9 centers, reduce funding for the remaining 154 centers, and slash the weekly operating hours of many facilities (Schwadron and Richter, 1984, quoted in Loukaitou-Sideris and Stieglitz, 2002); and between 1972 and (largely the post-Proposition 13 period), the city was able to purchase less than 1,000 acres for parkland, leaving Los Angeles at the bottom of the distribution in terms of parks among West Coast cities, and most of the nation's other large metropolitan areas (Harnick, 2000) . In addition, the state law designed to generate park development funds, the Quimby Act, disproportionately advantages newer, more suburban areas of the metropolitan region. The act requires developers to either pay in lieu funds or set aside land for park and recreational uses within, or in the immediate vicinity of, new subdivisions. Since subdivision projects are disproportionately located in outlying parts of the urban region, older central neighborhoods receive little in the way of Quimby resources.
There have been several strategies for getting around the hurdle of tax increases while still supplying the growing need for more open space. One popular approach has been to turn unused government land into parks and greenbelts. In LA, the Los Angeles River zone has been targeted for such a conversion. Extensive plans now exist to restore portions of the river to a more natural state, acquire additional adjacent parcels, and create a series of riverfront parks (Gumprecht, 1999; Spowers, 2000; Price, 2001) . Adding needed open public space would benefit the many residents and property owners who live adjacent to or near the river, both financially and in terms of their well being. Indeed, this strategy is being actively implemented, because of pressure from a wide range of activist organizations, and with the aid of state park-bond funding.
Another strategy has been to share open space with automobiles. San Francisco was the first to utilize this strategy in 1940 when it opened a public parking garage under Union Square (Garvin and Berens, 1998 ). Many other cities followed suit, including Los Angeles, which created parking beneath Pershing Square in the downtown. This is not a strategy that has been widely used since, however. Lastly, public/private partnerships have become a common vehicle for park provision. In such partnerships, individual property owners as well as business improvement districts (BIDs) have joined with the public sector to acquire land and manage park facilities. Under such a partnership, the public sector might donate land while the BID might build and/or manage the park. Typically, however, these projects benefit areas that already have existing social and economic capital. In Los Angeles, such a partnership was created for Grand Hope Park in downtown LA, which is a joint operation of a BID and the city's Community Redevelopment Agency.
Proposition K and Park Funding
By the early 1990s, recognition was growing that the City of Los Angeles, with its rapid, moderate-to-low density growth pattern, had neglected to build an adequate numbers of parks and recreation facilities as its population expanded (Table 1) . At about 4 acres per 1,000 residents (City of Los Angeles, Department of City Planning, 2001), provision of parklands falls far short of national standards, which range from 6.25 to 10.5 acres per 1,000 population (National Recreation and Parks Association, 2000) . Moreover, certain neighborhoods within the city were even more neglected, leaving many children and families with no safe place to congregate and recreate. This need for more parks and recreational facilities prompted, on November 5, 1996, a majority of qualified electors within the City of Los Angeles to adopt Proposition K-also known as "The Citywide Parks, Recreation and Community Facilities Assessment Referendum Ordinance."
Proposition K was designed to address and deal with the inadequacies of the city's children and youth infrastructure, which involves parks, community and recreation facilities, and childcare-all widely seen as seriously lacking in the City of Los Angeles. Proposition K generates $25 million per year for 30 years through a real-property tax assessment. In total, Proposition K allocates $298,850,000 over its life span for 183 projects specified within the language of the ordinance. Another $143,650,000 will be allocated through a competitive grant process that will fund capital improvements, maintenance, and land acquisition. To be eligible for the competitive grants process applicants must fall into one of three categories: (1) government entity, (2) community-based organization (CBO), or (3) city department. 3 The City of Los Angeles designated the Commission for Children, Youth, and Their Families as the agency in charge of the Los Angeles for Kids Program competitive grants process, which was established to distribute funding under the Proposition K guidelines. 4 A citywide Community Needs Assessment conducted by the Department of Recreation and Parks and the Commission for Children, 3 In addition to Proposition K funding, the Healthy Alternatives to Smoking Trust Fund provides parks and recreation funds for qualifying census tracts in the City of Los Angeles. To qualify for the Trust Fund, the tract must have a population composed of at least 26% of people younger than 18 years of age, at least 36% of youth in poverty, below-average park acreage, and not be located adjacent to any major parks or national forest land. 4 The Commission is responsible for the administration of the open bid process along with developing the requests for proposals, and after receiving proposals, evaluating, rating, and giving recommendations to the Los Angeles for Kids Steering Committee and council. The Steering Committee and the city council then make the final decision on the distribution of the Proposition K funds. The Los Angeles for Kids Program also distributes the portion of the Healthy Alternatives to Smoking Trust Fund monies allocated for parks and recreation, as part of their Proposition K funding decisions. Youth, and Their Families identified eight categories deemed to most need additional funding (Fig. 2) . 5 The commission set strict eligibility requirements for all applicants.
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The goal of spending $25 million yearly to improve park and open space resources in Los Angeles is laudable, but it is neither a simple nor an easy task. In general, Proposition K Requests for Proposals (RFPs) may be difficult for community-based organizations (CBOs) to complete, because of their length and detailed, time-consuming questions. In addition, CBOs must have a proven track record, making it difficult for new organizations to get started in the Proposition K funding system, and in some cases they must have or be able to identify additional resources to maintain facility improvements. Even if a group qualifies for consideration, their proposal still must be approved. A CBO must compete directly with the Los Angeles Recreation and Parks Department and other public agencies with extensive experience in applying for public funds.
5 Within the eight categories, an "individual preferred maximum grant request" has been established to distribute the grants as assessed by the commission. 6 As previously discussed, an applicant must either be a government entity, a CBO, or a City Department; the proposed project must be located within the City of Los Angeles; and an applicant must show that the proposed project will bring an increase in recreation services to the city's youth population, and be accessible to the public without discrimination. Moreover, applicants must demonstrate financial management skills and the administrative ability necessary to provide programming capital once the project is complete. Finally, the applicant must show past experience in similar projects in the Los Angeles area. Once an applicant qualifies, the proposal receives a score based on the ability to meet five special criteria: demonstration of need; project design/ service capability; projected outcomes/evaluation; budget justification; and administrative experience, with bonus points for meeting the needs of at-risk children. After all the proposals have been scored, the Commission for Children, Youth, and Their Families makes recommendations regarding which proposals should be funded to the Los Angeles for Kids Steering Committee and the city council, for final approval. 
PARK EQUITY MAPPING ANALYSIS: DATA AND METHODOLOGY
Following the approaches of Talen (1998) , Talen and Anselin (1998), Forsyth (2000) , Nicholls (2001) , and Lindsey et al. (2001) , our analysis employed the development of a geospatial database, using information on the distribution of existing parks in the City of Los Angeles, Proposition K grant applications (both accepted and rejected) by location, and census data on the demographic and socioeconomic characteristics of the city's neighborhoods. We particularly focused on White, African American, Latino, and Asian-Pacific-Islander groups in our assessment, since they are the largest racial/ethnic segments of the population. These geographically coded data were then analyzed using Arc/Info and ArcView, to calculate access indices for various population subgroups in the city, produce associated maps, and create statistical summaries. We defined those residents living within one-quarter mile of a park edge as having "access" to a park. Although parks differ in size, with larger parks attracting users from a broader geographic area than smaller parks, being able to walk to a park/recreational facility-of whatever size-is critical for children, youth, and their families. Thus we employed a fairly conservative access indicator in our study, but one that is now widely used by national nonprofit organizations such as the Trust for Public Land.
Data Sources
Data for our analysis were derived from the following sources:
(1) The U.S. Census Bureau's 2000 geographic data set for census tract boundaries, demographic statistics, streets, city boundaries, and zip codes (http:// www.esri.com/data/ online/tiger/index.html), and 1990 data on income and poverty (STF3).
(2) Center for Spatial Analysis and Remote Sensing, California State UniversityLos Angeles park polygon shape file (http://csars.calstatela.edu/ueicd/table.htm) 7 (3) Government park Web pages (city, county, state, national). 7 Since the center's site provides no metadata to explain the accuracy of these data, a series of crosschecks were performed to assure data accuracy. In order to ground-truth the park polygon layer, we used the Web sites of the city, county, state, and national park agencies to confirm the existence of parks within the database. We also found there were parks in the polygon layer that did not match any of the online lists, so parks were looked up by name in a 2001 Thomas Guide for Los Angeles and Orange Counties. Only 15 parks, all very small, from the city Web site were not found in the Thomas Guide. The parks polygon layer often summed several adjacent park acreages into a larger single park with one name, dropping the other names and boundaries, but since the location and overall park areas are accurate, this was not a major problem. A small number of parks may also have been omitted because of naming-convention discrepancies, while parks with recreation centers may have polygons that represent the area around the recreation center, not the entire park. Overall, the final coverage fairly represented the distribution of parklands and facilities within Los Angeles.
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(4) Round 1 and 2 granted and rejected proposals from Los Angeles City Commission on Children, Youth, and Their Families. Ultimately, the park layer consisted of 324 parks with an overall total area of 27,068 acres (Fig. 3 ). There are 19 parks that are less than one acre in size, 93 parks of 1-4.9 acres, 58 parks of 5-9.9 acres, 79 in the 10-25 acre range, and 75 parks that exceed 25+ acres. Recalling that adjacent parks were often grouped into a single park in the layer, this size distribution may not be entirely consistent with city estimates (for example, the city reports 379 parks on its website). However, because aggregated parks functionally serve the community as one larger park, this would appear to be a fair representation of the city's park-size distribution.
Since non-city-owned parks were included in this park layer-some of them quite large-the total park acreage considered in this analysis is almost twice that actually owned by the city: 27,068 acres versus 15,686 city-owned acres.
Census Data Conversion and Creation of Park Buffers
The Census 2000 tables were joined to the polygon shapefile to provide full census tract data from the Census STF1 file, including population per tract for ethnic groups based on age. Minor manipulation was required to generate the population younger than the age of 18 by racial/ethnic group per census tract. In addition, 1990 Census STF3 data were utilized to assess socioeconomic relationships to park resources, since 2000 data concerning these features of the population had not yet been released when the analysis was performed. Park buffers (or geographic areas) were then created using the GIS, each a quartermile from the edges of park polygons. These buffers represent acreage accessible to children and youth in the area adjacent to the parks. A quarter-mile (half-mile round trip) is a reasonable distance for parents taking toddlers and small children to a park for everyday outings and playground opportunities, and given the reduction in children's independent mobility (Cunningham and Jones, 1999) , trips of more than a quarter-mile (especially in high-traffic areas or neighborhoods where parents have safety concerns) are unlikely to be acceptable to parents. Indeed, a national survey conducted in the 1980s indicated that only 16% of seven-year olds were allowed to go farther than their block without adult supervision (Boocock, 1981) , while a California survey conducted at about the same time revealed that almost 30% of 11-12 year olds had not made trips to local public spaces by themselves (Medrich et al., 1982) .
Buffers and original park boundaries were reclassified into separate groups based on tract boundaries, creating accessible park acreage per census tract. These data were then dissolved into groups based on census tract boundaries, so that only one entity, and therefore acreage value, existed for accessible park acres per census tract. At this point, estimates of total acres within a quarter-mile of a park and total accessible population per tract, were calculated.
Accessibility Measures and Definition of Community Type
Accessibility of the city's existing park and open space resources was analyzed using several measures, and for specific population and socioeconomic subgroups. The population subgroups were White, Black, or African American, Hispanic or Latino, and 9 The overall socioeconomic characteristics evident in 1990 were still present in 2000 (SCAG, 2002) .
Asian-Pacific-Islander people, both total population and population aged 18 or younger. We also used population characteristics, such as median household income or percentage of persons in poverty, to characterize the socioeconomic status of neighborhoods or major districts. The park distribution measures used included:
(1) Park acres per 1,000 population (total population and population younger than 18);
(2) Percent of tract (or district) population (total population and population younger than 18) within a quarter-mile of a park boundary; and (3) Park acres per 1,000 population (total population and population younger than 18) living within a quarter-mile buffer zone.
In order to characterize the distribution of park resources and access by racial/ethnic group, however, we created a set of mutually exclusive categories such that every tract is characterized by the group-White, African American, Latino, or Asian-Pacific Islander-that claims the largest share of total population. All Latinos (i.e. Black and White) were included in the Latino category for this analysis. Tracts are then further distinguished according to whether their dominant group constitutes fewer than 50%, 50-75%, or more than 75% of the tract population (Table 2 ). This categorization system suggests that Latinos and Whites comprised the dominant groups in 56% and 35% of the census tracts, respectively. Relatively few Whites (2.6% of total) are found in tracts dominated by African Americans and Asian-Pacific Islanders whereas Latinos are relatively numerous throughout the City of Los Angeles. African Americans comprised the dominant group in only 53 census tracts although substantial numbers of African Americans (50% of the total African American population) were scattered throughout the Latino-dominated tracts. Asian-Pacific Islanders were the dominant group in only 22 census tracts although relatively large numbers for these groups are scattered throughout the Latino-and White-dominated tracts (47% and 38% of total Asian-Pacific-Islander population, respectively).
This categorization system also effectively highlights the location of the city's ethnic neighborhoods, revealing the concentration of Whites in the western and southern San Fernando Valley, the Westside and Hollywood Hills, and Palos Verdes Peninsula; African Americans in the western side of South-Central, Latinos in South-Central Los Angeles, Northeast Los Angeles, the Harbor area, and parts of the Northeast San Fernando Valley; and reflecting their diversity of origins, Asian-Pacific Islanders in Koreatown and the scattered tracts of Little Tokyo, Sawtelle, Little Manila, and Chinatown (Fig. 1) .
ACCESSIBILITY OF PARKS TO LA'S CHILDREN AND YOUTH
Overall, there were 7.3 park acres per 1,000 population, and 27.6 acres per 1,000 children. The park acres per 1,000 population fall within the middle of the range recommended by the National Recreation and Parks Association. However, it is vital to recall that noncity parklands were added to the parks layer since residents can utilize county, state, or federal parks-some of which are within city boundaries. Since many other communities also adjacent to parklands (such as the Santa Monica Mountains National Recreation Area) utilize these same open spaces, however, the actual parkland rates per 1,000 population would drop significantly if their populations were added into the denominator. Moreover, as detailed below, even considering county, state, and federal parklands along with city-owned lands, many segments of LA's population still enjoy rates far below the 6.25-10.5 range suggested by the National Recreation and Parks Association.
With regard to accessibility, most residents of Los Angeles suffer from a lack of ready access to parklands. Even counting noncity owned parklands, only 29% of the city's population lives within a quarter-mile of a park facility. Thus 2,639,027 persons and 700,643 children are without easy access to park and recreational resources.
Equity in the Distribution of Park Resources
The distribution of park resources is highly uneven across racial/ethnic communities of the city. Latino and Asian-Pacific-Islander neighborhoods have the highest population densities, followed closely by African Americans; densities in all three types of neighborhoods are up to almost two to five times higher than in White-dominated neighborhoods (Table 3) . Latino areas, with two-thirds of a million children, have almost three times as many children, living at five times the density as residents in heavily White areas. Yet those areas with 75% or more Latino population (188 tracts, with over 770,000 residents) have only 0.6 park acres per 1,000 population, and heavily African American dominated tracts (11 tracts with almost 50,000 residents) have 1.7 park acres per 1,000 population. In comparison, heavily White dominated areas (117 tracts with almost 480,000 residents) enjoy 31.8 park acres per 1,000 residents.
Accessibility and the Latino Population
Over 2 million people, including more than 660,000 children, reside in tracts in which the numerically dominant population is Latino. Overall, residents of Latino neighborhoods on average enjoy only 1.6 acres per 1,000 population, and 5 acres per 1,000 children younger than 18 (Table 3 ). As shown in Table 4 , less than a third of the population lives within a quarter-mile of parkland in these neighborhoods. Almost 500,000 children-73%-have no easy access to park facilities. The areas with the highest shares of Latino residents are the worst off in terms of park acres per 1,000 residents and children living within a quarter-mile from a park. In comparison, those tracts with moderately high shares have more park resources.
The most heavily Latino areas of Los Angeles are primarily in South-Central Los Angeles, Northeast Los Angeles, the Harbor area, and parts of the Northeast San Fernando Valley. These are some of the highest population density areas in the City. In South, Central, and Northeast Los Angeles, there are several parks in the middle of the largely-Latino census tracts, but population densities are extremely high, thus lowering per capita estimates. Parks are also limited in tracts with the highest concentrations of Latinos in the Northeast Valley and South Los Angeles (Fig. 4) .
African American Access to Parks
Over 230,000 people, including over 65,068 children younger than 18, reside in tracts in which the numerically dominant population is African American. In these neighborhoods, less than a third of the population lives within a quarter-mile of parkland, and almost 50,000 children-74%-have no easy access to park facilities (Table 5) . Combining all information on African-American-dominated tracts, residents of African American neighborhoods on average have only 0.8 acres per 1,000 population, the children in their districts have only 2.9 acres per 1,000-the lowest in the City (Table 3) .
African American dominated neighborhoods tend to be heavily concentrated in South Central Los Angeles, Southeast Los Angeles, the Harbor Gateway, the West Adams-Baldwin Hills-Leimert Park area, and the Wilshire District. In most other parts of the city, representation of African Americans is very low, i.e., 8% or less. Throughout areas with the highest proportions of African Americans, there are several large parks; however, in most African-American-dominated areas, the number of park acres per 1,000 children is low.
Asian-Pacific-Islander Access to Parks
Park accessibility in areas of Asian-Pacific-Islander concentration varies greatly. Almost 100,000 people live in these neighborhoods, about 18,600 of whom are younger than 18. In these districts, less than 30% of the population lives within a quarter-mile of parkland, leaving 13,000 children without ready access to park facilities (Table 6) . Combining all Asian-Pacific-Islander-dominated tract information, residents of these neighborhoods on average have only 1.2 acres per 1,000 residents, while children in these districts have 6.3 acres per 1,000 (Table 3 ). There are relatively few neighborhoods that are heavily dominated by this population subgroup, however. The Asian-PacificIslander-dominated areas are scattered among Koreatown, Downtown, Monterey Park, and in patches of West and South Los Angeles (Fig. 1) . Park acres per 1,000 children are uneven in these areas.
White Population and Park Access
Park acres per 1,000 for the White population (total and children) are dramatically higher than for other groups, particularly in the most heavily White areas. On average, White-dominated neighborhoods enjoy 17.4 acres per 1,000 residents, and 95.7 acres per 1,000 children (Table 3 ). In part this is because White-dominated areas encompass the Santa Monica Mountains. Similarly, park acres per 1,000 population (total and younger than 18) within a quarter-mile of a park are dramatically higher than for other groups (Table 7) .
In areas with less than 50% White population, which are located away from the mountains, the park-acre measures are far more modest; yet they are still considerably higher than for all but three of the nine other racial/ethnic community designations. Nevertheless, only just over one-fifth of the population in White-dominated neighborhoods has easy access to parklands. This apparent contradiction is explained, once again, by the role and location of the Santa Monica Mountains, which are relatively distant from most White neighborhoods, and the fact that many White-dominated areas exhibit lower residential densities, making distances to parks greater in general in these parts of the city. The pattern is similar when considering park acreage in relation to the distribution of children in White dominated tracts (Fig. 5) 
Park Access and Socioeconomic Status
Lower-income households have significantly inferior access to park resources when compared to those with higher incomes. More than 230,000 children lived in the 150 tracts in which 1990 household income fell below $20,000 per year. Only 30% of children had easy access to parks, leaving 160,000 without such access (Table 8) . On average, residents in such low-income neighborhoods enjoyed less than 0.5 park acres per 1,000 total population (1.6 park acres per 1,000 children), and 5.2 park acres per 1,000 children living within easy access. By contrast, neighborhoods where 1990 household incomes exceeded $40,000 (which housed approximately 890,000 residents) boasted 21.2 park acres per 1,000 total population (102.9 park acres per 1,000 children). The share of children without quarter-mile access was lower, however, because many such households were located in lower-density areas (especially near the Santa Monica Mountains) where neighborhood services of all types are more dispersed.
Similarly, areas with high poverty concentration had much poorer access than tracts with a low incidence of poverty. Neighborhoods in which 40% or more of residents were below the federal poverty line in 1990 (with about 200,000 residents total) had about 1 acre of parkland per 1,000 residents (3 park acres per 1,000 kids), whereas areas with negligible poverty had about 19 acres per 1,000 dwellers (87 park acres per 1,000 kids). Access was dramatically inferior in the high-poverty areas; almost 300,000 young people in tracts with 20% or more in poverty had no easy access to parks. 
Summary
Overall, we find striking inequities in the distribution of park space for children/youth of Los Angeles. Considering park acres per 1,000 residents, it is clear that low-income and concentrated poverty areas have relatively low levels of park resources and accessibility. Moreover, African American, Asian-Pacific Islander, and Latino-dominated neighborhoods, where almost 750,000 children live, exhibit extraordinarily low rates compared to White-dominated areas where only 235,000 children reside. In particular, in those neighborhoods that are almost exclusively Latino, the number of total park acres and accessible park acres per 1,000, are shockingly low: less than an acre per 1,000 population in park acreage, and less than 2 acres per 1,000 population living within a quarter mile of existing parks. This compares with 32 acres per 1,000 population in park acreage, and 141 acres per 1,000 residents within a quarter mile of a park in those neighborhoods in which 75% or more of the population is White.
Nonetheless, the vast majority of residents, including children, in each of the four major types of racial/ethnic neighborhoods have poor access to parklands. In White-dominated areas this is in part because of low residential density, and may be somewhat offset by the availability of private yards and gardens for play, while in other areas limited park resources combine with high density to produce a double whammy: poor accessibility and extraordinarily low park acres per person/child.
DISTRIBUTION OF PROPOSITION K RESOURCES
At the time of our analysis, Proposition K funds had been distributed in two cycles, with the first starting in 1998 and the second starting in 1999 and ending in 2000. During this period, an estimated $38,572,059 was granted to qualified applicants. 10 This total does not include seven funded projects that used the Los Angeles Department of Recreation and Parks in downtown LA as the project address, as well as the Los Angeles Children's Museum ($9.5 million), which was a large regional project; such projects would have unrealistically skewed the analysis toward the downtown area. Regional facilities garnered the greatest dollar amount of any funding category (41%), followed by neighborhood at-risk youth facilities (28%), youth schools/recreation projects (8%), aquatic upgrades (3%), improvements to athletic fields (4%), lighting for playing fields (4%), urban greening (5%), and parks/natural lands acquisition (7%). Irregularities with the Proposition K allocation data led to the inclusion of 181 grant proposals (76 of which were accepted) totaling $25,408,739 in Proposition K funds in our geographical analysis.
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Viewing existing accessible park space within Los Angeles along with the site locations of both accepted and rejected Proposition K applications suggests that a large 24 WOLCH ET AL. majority of the accepted applicants are within or adjacent to existing accessible park spaces, as opposed to being associated with school sites, other government facilities, or CBO sites (Fig. 6) . Most CBO applications were in partnership with an existing park/ recreational facility. In some cases, the CBO's application is geographically coded as the organization's office location. But while in some instances CBOs may undertake projects a sizeable distance from their organizational base, in most cases proposed projects are likely to be located in nearby neighborhoods. Both accepted and rejected applications originated in locations widespread throughout the city, although some subregions generated fewer proposals than others.
Given the nature of the bond funding allocation process, with its mix of applicant requirements and constraints, it is difficult to identify why a particular area was or was not targeted for funding. However, our examination of funding patterns reveals that Proposition K was only moderately effective in redressing the maldistribution of park and open space resources in the city. 
Proposition K Funding and the Child/Youth Population
Although Proposition K funds were disproportionately allocated-in absolute and per capita terms-to areas with larger shares of youthful residents, allocations would have had to be even more targeted to such neighborhoods to achieve parity on a per child basis. This outcome is most likely a result of the mix of criteria used in making bond-funding allocations, rather than per child parity as such. Citywide, $25.87 in Proposition K funds was spent per person younger than 18, and areas with the least share of children and youth got the least funding on a per youth basis. In areas with the highest concentrations of young people, expenditures per young person were 15% lower than the city average (Table 9 ). Those census tracts where less than one-fifth of the total population was younger than 18 received twice as much on a per youth basis than did those areas with the greatest share of youngsters (in which between one-third to more than half of the population was younger than age 18). And areas with higher concentrations of youth population had lower funding proposal success rates than areas with lower concentrations of young people. Nevertheless, tracts with the highest percentage of youth residents did receive the most money in absolute terms.
Proposition K Applications and Socioeconomic Status
Proposition K funds do appear to have been targeted toward lower-income and poorer neighborhoods of the city. However, on a per child basis, spending was more evenly spread across poorer and more affluent areas ( Table 10 ). Note that income and poverty data are derived from the 1990 census; hence spending rate figures cannot be directly compared with those presented above in Table 9 , or below in Table 11 .
Low-income neighborhoods generated more Proposition K proposals than more affluent areas, in absolute numbers and proposals per 100,000, and enjoyed a higher success rate. Per capita spending was also almost double that of the most affluent tracts. But the difference in funding per child was much smaller because lower-income areas have far more children. Neighborhoods with high rates of poverty also received more Proposition K funds on a per capita (almost four times as high in the highest poverty tracts than in the lowest), and per child basis (with high poverty tracts attracting over twice the per child dollars than the lowest poverty areas). Success rates were higher in high-poverty areas as well. There were, however, only 42 tracts in the high-poverty category (with about 200,000 residents); rates of spending per child in areas with 20-40% in poverty (with almost 1.2 million residents) were somewhat higher than the rate in low poverty areas with about the same total population-but not by much (only $4.01 or 16% on a per child basis; Table 10 ).
Proposition K Applications and Race/Ethnicity
The generation of Proposition K proposals, their success rates, and funding awards, were analyzed by racial/ethnic population distribution, utilizing the categorization of tracts according to the extent of domination by a particular racial/ethnic group. Numerically, the largest number of Proposition K applications came from Latino areas (117 applications or 5.6 proposals per 100,000 population), trailed by White areas (48 applications or 3.7 per 100,000 population). In comparison, other types of neighborhoods had very little involvement in Proposition K (only 11 total applicants from African-American-dominated areas, and 10 from Asian-Pacific-Islander neighborhoods). The success rates varied sharply by racial/ethnic neighborhood type also; the highest success rates were experienced in neighborhoods with 75% or more White population, and areas that were 50-75% African American also had a high rate (60% success rate), but total numbers of proposals in both of these cases were small (9 and 5 respectively). Within Latino-dominated districts, where the numbers of proposals was much larger, there was a direct relationship between success rate and percentage Latino, with areas with the highest shares of Latinos having the lowest success rates (38% versus 65% for Latino-dominated areas with less than 50% Latino population; Table 11 ).
The result in terms of Proposition K dollars is different, however, since proposals requested different amounts of funding. The most heavily Latino areas received $6.26 per capita ($18 per child younger than 18), rising to $8.77 per capita (and $27.61 per child) in moderately Latino-dominated areas, and a low of $3.85 per capita (and $15.25 per child) in Latino-dominated areas where less than 50% of the population is Latino. In White-dominated areas, per capita rates ranged from $7.45 in areas where 75% or more of the population is White, to only $1.44 in White-dominated areas with 50% or less White population.
However, spending per White child tells a different story: in the "Whitest" areas, Proposition K spending rose to $45.13 per child, while in the moderately White-dominant areas, the rate per child was $26.64. (In the less White-but still White-dominant-areas, spending was very low [only $7.04 per child] but only one Proposition K proposal was funded here.) African American-and Asian-Pacific-Islander-dominated areas generated very few proposals, and even fewer successful ones, but because their population sizes are comparatively small, their average per capita Proposition K resources are higher than the other two groups: $8.28 and $12.33, respectively. Therefore, overall, Latino dominated areas generated the highest volume of proposals, and their average per capita Proposition K allocation was $7.17. White-dominated areas, with far fewer proposals, averaged $5.17 per capita in Proposition K funds. African American and Asian-Pacific-Islander areas, with relatively small populations and few proposals, nonetheless fared the best in terms of per capita Proposition K spending.
Proposition K and City Districts
Not surprisingly, given the contrasts in existing park accessibility and Proposition K funding highlighted above, major subareas of the city fared quite differently with regard to Proposition K allocations (Table 12) .
The north and south sections of the San Fernando Valley, East LA, South-Central, and Harbor Gateway/San Pedro districts were particularly disadvantaged in terms of Proposition K funding. The Valley districts are more affluent, and have lower shares of children in comparison to the city overall. The northern San Fernando Valley enjoyed average or above-average access to parks, whereas southern San Fernando Valley had below-average park access. The Harbor Gateway/San Pedro area-surrounding the Port of LA-is a middle-income district with a high share of children/youth, and about average access to existing parks. South-Central and East LA-two districts that are either park poor and/or have very poor access to parks, and also possess the highest shares of children, poor households, and people of color-received very low amounts of park-bond funding.
In contrast, coastal West Los Angeles and the Downtown/Hollywood districts, with minimal poverty, relatively low concentrations of young people, and average or aboveaverage park acres and accessibility, received above-average park-bond allocations.
CONCLUSIONS
Our study has implications for urban research on environmental justice, as well as parks and open space. Environmental justice research has historically focused on disproportionate exposure to pollution, and inequitable access to the environmental policy process, but increasingly the quality of the environment in more general terms has become an issue, particularly access to environmental amenities. Work on parks and open space, and more generally access to nature, is thus critical to these emerging environmental justice debates . But, in addition, urban nature offers more than just amenity value. Rather, soil, trees, and other vegetation provide ecosystem services that reduce ambient heat levels, act as pollutant and carbon dioxide sinks, and absorb polluted urban runoff, thereby helping to mitigate issues of disproportionate exposure to environmental hazards.
Just as with earlier research on environmental justice, work on parks and open space will confront the difficulties involved in defining race and ethnicity, and the direction of causality, and also the relative influence of other forces, especially social class. In this effort, recent work on race, ethnicity, and class found in the literature on leisure will be instructive (Floyd, 1998; Baas et al., 1993; Hester et al., 1999) , as well as alternative approaches to environmental justice grounded in notions of White privilege (Pulido, 2000) . An additional wrinkle is the issue of preferences, and how if at all they vary by race. Although one can safely assume that nobody prefers living near a polluting facility, sites and facilities generally considered as environmental amenities may elicit a range of responses from neighbors who do not see spillovers as uniformly positive, and from potential users whose preferences for particular types of parks and open spaces vary from those of influential resident groups, policy-makers, and parks/recreation managers.
Ideas about access must be broadened also, to better understand equity issues related to parks and open space. Certain types of park facilities may be close to a given community of color, but at the same time be subtly coded by race based on past links to White culture (for instance, golf), or because of long histories of past discrimination and exclusion of people of color for either the place or type of recreational pursuit that it embodies. During the Jim Crow era, for example, many park facilities were officially off-limits to non-Whites, only open to them one day per week (as was the case for swimming pools in some cities), or informally staked out by Whites who resorted to intimidation or violence to exclude people of color from "their" recreational turf. Accordingly, analysis that looks beyond acres and distance to the history and character of a city's parks, and how they influence perceptions of access, would be of great value.
In terms of data analysis, future studies should consider all sources of parks and open space funding when attempting to assess the extent to which public policy is orchestrated to effectively address the problem of park-poor communities. Such research should also delineate parks and open space by type, especially as park type reflects active or passive uses. Historically, inner-city areas and children of color have been deemed in need of active park venues with organized programs, rather than access to nature and opportunities for spending more time exploring and playing in less-structured open space. This raises the question of who has access to which types of park facilities, and the extent to which the mix of available recreational opportunities coincides with neighborhood preferences. As suggested above, this is not a straightforward question, and deserves empirical research sensitive to issues of historical assumptions about race-specific "needs" as well as racial codings of recreational venues arising from the regional racial formation, as well as analysis of contemporary preference patterns.
The fact that green cover-trees, shrubs, and other vegetation-not only positively influences property values (Conway et al., 2002) but also shapes a variety of other aspects of urban activity and perceived quality of life, suggests areas for additional research. How, for example, does the distribution of green cover more generally influence economic development, and to what extent can greening be seen as a smart-growth strategy? Shared facilities, such as school grounds that double as local parks, should also be included in any equity assessment, since parks linked to schools, libraries, and other public facilities may make communities more functional in an overall sense, particularly for pedestrians. And, green cover as well as parks appear to be related to physical activity levels of local residents and health (deVries et al., 2003; Sallis et al., 1990) . Thus studies of the relationships between access to urban parks and recreation and "active living" in various types of communities may be important to understanding the etiology of certain diseases and conditions linked to sedentary lifestyles, such as obesity, diabetes, and heart disease, which disproportionately impact people of color. Lastly, distance (or even time-distance) alone may be an inadequate measure of access in some urban communities because of the influence of real or perceived street crime. In many cities, violence in urban parks as well as on local streets means that park accessibility is more apparent than real. This suggests the need for access measures that are weighted by park-specific crime rates or measures of perceived user safety.
With respect to local policy in Los Angeles, our GIS-based equity mapping analysis revealed that low-income and concentrated poverty areas as well as neighborhoods dominated by Latinos, African Americans, and Asian-Pacific Islanders, endure dramatically lower levels of access to park resources than White-dominated areas of Los Angeles. The more general problem is that there is simply not enough park space in the City of Los 32 WOLCH ET AL.
Angeles to provide children and youth reasonable access to parks and open space. This perception motivated the passage of the park-bond measure Proposition K, but its focus was mostly on the improvement of existing parks, with only a handful of investments in new properties. Despite some targeting to low-income areas and communities of color, areas with the largest shares of young people received half as much Proposition K funding on a per youth basis than areas with the least concentration of children, and more privileged subareas with the highest rates of accessibility received as much if not more bond funds. Thus public policy is structured to intensify, rather than rectify historic environmental justice problems associated with access to parks and open space.
How might local policy respond? First, aspects of the park-bond funding process could be altered to increase participation from underserved areas. Community-based organizations from low-income and especially predominantly Latino neighborhoods may require technical assistance in their efforts to prepare winning park-bond funding proposals, and the requirements for participating in such programs may need to be revised so that more organizations can become partners in planning, designing, and managing park projects. Second, the absolute scarcity of parklands suggests that Proposition K as well as other resources allocated to parks and recreation should, in the future, be focused on obtaining new park space. No matter how much work and additional resources are devoted to improving existing parks, those facilities alone cannot provide the access to parks that is so critical to the children and youth of the city. Obtaining new land is a bureaucratically complicated and expensive task, and there are many competing interests. For example, although the most recent County of Los Angeles park-bond funding program (Proposition A) was designed to be primarily for parkland acquisition, much of this funding was obtained by major regional land trusts and channeled into preserving large parcels in or adjacent to the Santa Monica Mountains, near White-dominated residential areas where it doubles as recreational space, rather than being awarded for urban facilities. This dynamic reveals the unfortunate competition for resources between habitat conservation and urban park development needs, and the way in which acquisition programs in effect provide disproportionate benefits to communities that may already be relatively park-rich.
Third, there is no simple recipe for assembling the urban parcels needed for new facilities. In many park-poor areas, there exist no large tracts of land available for park development. However, such areas often contain a variety of remnant lands, such as vacant lots, public or utility-owned property, underutilized school sites, and streets that are far wider than necessary. Moreover, the city's rivers-the Los Angeles, San Gabriel, Santa Ana, Rio Hondo, and Santa Clarita, to name only some of more prominent-flow through the heart of the region. Their restoration is a major target for local activists concerned with both environmental justice and habitat conservation. Although not all neighborhoods in need of additional park space would benefit from such restoration efforts, landscaped riverbank parks and playgrounds would provide an enormous infusion of open space and recreational opportunities for many communities now deprived of parkland. These opportunities point to the importance of taking creative if not heroic approaches to the provision of new parks and open space that utilizes such remnant land resources to provide desperately needed park accessiblity for young people, especially in disadvantaged neighborhoods and communities of color. In this way, it may be possible to reweave the fabric of older urban districts of the city to include scattered jewels of greenery and play-space for all Angelenos.
